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ABSTRACT 

An electrical receptacle senses its operating temperature and 
automatically turns off When the temperature rises above a 
predetermined threshold. The receptacle has button that 
visually indicates When the receptacle has reached its tem 
perature threshold. After automatically turning off, the 
receptacle remains permanently non-conducting. 
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ONE-SHOT HEAT SENSING ELECTRICAL 
RECEPTACLE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation-in-part of US. 
patent application Ser. No. 11/088,374, HEAT SENSING 
ELECTRICAL RECEPTACLE, ?led Mar. 25, 2005, having 
a common inventor and a common assignee herewith, the 
disclosure of Which is hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to a receptacle having 
at least one electrical outlet, and more particularly, is 
directed to an electrical outlet that senses the ambient 
temperature, the receptacle temperature and the temperature 
of a prong of an electrical plug inserted into the outlet, and 
that automatically shuts off When any of these temperatures 
is too hot, and has a reset button for resuming operation. 

[0003] Many ?res are believed to be caused by overloaded 
electrical outlets, that is, outlets operated With more poWer 
transfer than the outlet Was designed for. Fires are some 
times caused by a loose connection, a gloWing connection 
and/or a high resistance path. A gloWing connection occurs 
When copper oXide is formed betWeen a copper Wire and a 
steel screW in a small air gap creating carbon Which gloWs. 

[0004] The condition of too much poWer usage is alWays 
accompanied by increased temperature in at least one of the 
ambient temperature, the receptacle temperature and the 
temperature of a prong of an electrical plug inserted into the 
receptacle, collectively referred to herein as “operating 
temperature”. To avoid ?res, it is desirable for the outlet to 
sense When the operating temperature is too hot, and to cease 
operation. 
[0005] Bimetallic sWitches are electromechanical thermal 
sensors. The bimetallic or bi-metal portion consists of tWo 
different metals bonded together such as brass and Invar. 
Some bimetallic portions consist of three layers sandWiched 
together. The metals eXpand at different rates as they Warm, 
causing the element to tWist or curve. The changing geom 
etry is used to make or break an electrical contact. Once 
temperature has returned to normal levels, they revert back 
to their original geometry. 

[0006] For a bi-metal comprising brass and invar, the 
bending occurs at a metal temperature of about 200° F.; the 
actual temperature threshold is determined by the design of 
the bimetal and its materials. The metal can be heated by a 
loose connection or by ambient air temperature. Typical 
plastic household Wiring insulation and outlet housing melts 
at a temperature of about 300° F. but operation above 2000 
F. is not recommended due to its high probability of material 
distortion. 

[0007] US. Pat. No. 6,166,618 (Robertson) discloses an 
outlet having a bimetallic dome that interrupts electrical 
contact When the temperature rises above a predetermined 
threshold. FIGS. 9 and 10 of the Robertson patent shoWs 
electrical contacts 76c, 66c. At the bottom of FIG. 9, 
bimetallic dome 106 is shoWn in its reset (conducting) state. 
As the temperature rises above the operating threshold of 
bimetallic dome 106, it ?ips from a conveX to a concave 
form. At the top of FIG. 9, there is a bimetallic dome in its 
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tripped (non-conducting state), Wherein the section of elec 
trical contact 76c is electrically disconnected from contact 
member 66c. When the bimetallic dome changes shape, it 
pushes dielectric rod 110 outWards through hole 108, as 
shoWn in FIG. 10 of the Robertson patent. Dielectric rod 110 
can be manually depressed to reset the bimetallic dome. 

[0008] The Robertson con?guration has several draW 
backs. First, a bimetallic dome is associated With each of the 
outlets in a dupleX receptacle, increasing the cost of the 
receptacle. Second, the dielectric rod is positioned such that 
the faceplate of the receptacle must be removed to access the 
dielectric rod, Which is inconvenient. Also, the location of 
the dielectric rod makes it impossible to quickly see that it 
has tripped. Third, as the bimetallic dome cools beloW its 
operating threshold, it can reset itself back to its original 
con?guration. This automatic resetting can be dangerous to 
a person Working around the outlet; in particular, a Worker 
can be electrocuted by the sudden resumption of current. 
Fourth, although one outlet of a dupleX outlet may be 
tripped, the other outlet Will continue functioning, implying 
to a casual observer that the ?rst outlet is dead rather than 
tripped, Which could result in Worker electrocution. 

[0009] The Robertson patent also discloses another 
embodiment, shoWn in FIG. 11 thereof, having dish-shaped 
bimetallic portions 80 that reset on their oWn as the oper 
ating temperature cools. A reset button is absent. 

[0010] Once the temperature has increased to the trigger 
ing threshold of the receptacle, it is desirable for an elec 
trician to eXamine the environment of the receptacle to 
determine the source of the unusual heat. That is, after the 
receptacle has been triggered to its non-conducting state, it 
should remain in its non-conducting state forever, to force 
examination of its environment. 

[0011] Thus, there is a need for an outlet that is sensitive 
to heat and avoids undesirable operation. 

SUMMARY OF THE INVENTION 

[0012] In accordance With an aspect of this invention, 
there is provided an electrical receptacle including a live 
terminal having a ?rst contact, a poWer interruption device 
With a bimetallic portion having a second contact that 
electrically contacts the ?rst contact in a normal operating 
state, and a resettable arm for preventing the ?rst contact 
from touching the second contact When the poWer interrup 
tion device is in a tripped state, Wherein, after the poWer 
interruption device is in its tripped state, it is unable to return 
to its normal operating state. 

[0013] According to a further aspect of the invention, the 
bimetallic portion is dish-shaped. The resettable arm is 
attached to an overload button that indicates When the 
receptacle reaches a temperature threshold. The electrical 
receptacle also includes a faceplate, and the overload button 
eXtends outWard from the faceplate While in the tripped 
state. Generally, the overload button visually indicates When 
the electrical receptacle is in a tripped state. The electrical 
receptacle also includes a spring that pushes the resettable 
arm betWeen the ?rst contact and the second contact When 
the electrical receptacle enters the tripped state. 

[0014] It is not intended that the invention be summariZed 
here in its entirety. Rather, further features, aspects and 
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advantages of the invention are set forth in or are apparent 
from the following description and drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] FIGS. 1A and 1B, collectively referred to as FIG. 
1, are three-dimensional vieWs of an electrical receptacle 
package according to the present invention; 

[0016] FIGS. 2 and 3 are three-dimensional vieWs of the 
underside of the electrical receptacle package shoWn in FIG. 
1 shoWing different types of Wire connections; 

[0017] FIGS. 4A-4I are three-dimensional vieWs of sub 
assemblies of the electrical receptacle package shoWn in 
FIG. 1; 

[0018] FIG. 5A is a top-doWn vieW of the electrical 
receptacle With its outer package removed; 

[0019] FIG. 5B is a depth vieW across reference line AA 
in FIG. 5A; 

[0020] FIG. 6A is a three-dimensional vieW of the thermal 
interrupt in its reset state; 

[0021] FIG. 6B is a three-dimensional vieW of the thermal 
interrupt in its tripped state. 

[0022] FIG. 7 is a three-dimensional vieW of the bi-metal 
portion of the thermal interrupt mechanism; and 

[0023] FIG. 8 is a three-dimensional vieW of the contact 
portion of the thermal interrupt mechanism. 

DETAILED DESCRIPTION 

[0024] An electrical receptacle senses its operating tem 
perature and automatically turns off When the temperature 
rises above a predetermined threshold. The receptacle has a 
button that visually indicates When the receptacle has 
reached its temperature threshold. After automatically turn 
ing off, the receptacle remains permanently non-conducting. 

[0025] FIGS. 1A and 1B, collectively referred to as FIG. 
1, are three-dimensional vieWs of the electrical receptacle 
package of the present invention. The receptacle has a top 
outlet and a bottom outlet. Each outlet is adapted to receive 
the blades of a 3-prong plug comprising a neutral (N) 
terminal, a load (L) terminal and a ground terminal, or a 
2-prong plug comprising a neutral terminal and a load 
terminal. The load terminal is sometimes referred to as the 
live or line terminal. Speci?cally, the top outlet has neutral 
slot 16A, live slot 17A and ground slot 18A, While the 
bottom outlet has neutral slot 16B, live slot 17B and ground 
slot 18B. ScreW 7 indicates the line terminal, screW 9G 
indicates the feed terminal, a screW (not shoWn) on the 
occluded side of the receptacle indicates the neutral termi 
nal, and mounting tabs 31A, 31B are provided. Ground Wire 
33 ensures that mounting tab 31B is grounded to the 
mounting box for the receptacle (not shoWn). Typically, 
electrical receptacles are connected in parallel via the house 
hold Wiring. Generally, the line terminal serially couples to 
a thermal interrupt that serially couples to the feed (load) 
terminal. 

[0026] Aperture 100 is located betWeen the top outlet and 
the bottom outlet. 

[0027] As shoWn in FIG. 1A, during normal operation, the 
top of overload button 101 is approximately ?ush With the 
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receptacle packaging. A thermal interrupt, discussed beloW, 
is located betWeen the line terminal of the receptacle and the 
live terminals of the outlets. The thermal interrupt functions 
to interrupt the contact betWeen the household Wiring and 
the portion of the receptacle in contact With the blades of the 
electrical plug inserted into the top outlet or the bottom 
outlet. The thermal interrupt also prevents poWer from 
reaching any doWnstream outlets connected via the house 
hold Wiring; doWnstream outlets are assumed to be on the 
feed (load) side. 

[0028] As shoWn in FIG. 1B, When the thermal interrupt 
triggers, overload button 101 pops outWard. Generally, the 
top of overload button is the same color as the faceplate of 
the electrical receptacle package, While the sides of overload 
button are a high contrast color, to improve the visibility of 
overload button 101 after it pops. 

[0029] The receptacle package shoWn in FIG. 1 is 
approximately the same siZe as a standard tWo-outlet elec 
trical receptacle having dimensions 2.64><1.33 inches, With 
a depth of 1.1 inches. 

[0030] FIGS. 2 and 3 are three-dimensional vieWs of the 
underside of the electrical receptacle package shoWn in FIG. 
1 shoWing different types of Wire connections. Generally, 
Wires can be coupled to receptacles via the side-Wire 
method, in Which Wire is Wrapped under a screWhead, the 
back-Wire method, in Which Wire is inserted from behind 
through a hole or slot and clamped under a clamping plate 
as the screW is tightened, or the push-Wire method, in Which 
a Wire is simply pushed into a terminal and clamped by a 
spring-loaded brass member inside the terminal. The push 
Wire method causes many loose connections, and is not 
favored for this reason. FIG. 2 shoWs a back-Wire con?gu 
ration With holes 41A-47A; FIG. 3 shoWs a back-Wire 
con?guration With slots 41B-47B. 

[0031] FIGS. 4A-4I are three-dimensional vieWs of sub 
assemblies of the electrical receptacle package shoWn in 
FIG. 1. 

[0032] FIG. 4A shoWs faceplate 115 having neutral slots 
16A, 16B, live slots 17A, 17B, ground slots 18A, 18B, and 
aperture 100 for overload button 101. 

[0033] FIG. 4B shoWs housing 110, overload button 101 
and spring 11, With a vertical line indicating their respective 
alignment. Housing 110 has base 113 located at its midsec 
tion, and arm 112 formed at one end of base 113. Housing 
110 has a vertical opening extending from its top to its 
bottom. Overload button 101 has the form of an elongated 
cylinder atop a shorter support cylinder, With the elongated 
cylinder adapted to be enclosed by the vertical opening in 
housing 110. Spring 11 serves to push up overload button 
101, as best seen in FIGS. 6A and 6B. 

[0034] FIG. 4C shoWs the bimetallic line terminal subas 
sembly. As shoWn in FIG. 7, bimetallic member 102 has 
base 104 and silver contact 3 fastened to its top, such as by 
spot Welding. Practically, the silver contact is usually a silver 
coating on a nickel backing. Instead of silver, any other 
conductive substance may be used, such as gold. Bimetallic 
member 102 generally has the shape of a shalloW concave 
dish. Bimetallic member 102 is formed of three layers 
sandWiched together: Alloy 721 (manganese, copper, nickel) 
on the expansion side, copper in the middle, and Invar 
(nickel, iron) on the loW expansion side. Base 104 is 
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fastened to line terminal 106 such as by spot Welding. 
Returning to FIG. 4C, screw 7 passes through line terminal 
106 and is threaded into clamping plate 8. 

[0035] The present invention and the bimetallic device 
described in the ’374 application function in the same Way 
in their untripped (normal operating) states: a spring pushes 
a button (overload button or reset button) and a housing 
against the contact on the bimetallic member; the bimetallic 
member stops the button from moving up. In the normal 
operating state, the contact on the bimetallic member and the 
contact on the feed terminal assembly are in electrical 
contact. 

[0036] The present invention and the ’374 bimetallic 
device also function in the same Way going from their 
untripped to tripped states: When the bimetallic member 
?exes (activates), the spring is alloWed to push the button 
and housing to their tripped position, electrically isolating 
the contact on the bimetallic member from the contact on the 
feed terminal subassembly. 

[0037] The present invention and the ’374 bimetallic 
device differ in that, When in the tripped state, pressing doWn 
on the overload button does not affect the housing in the 
present invention, Whereas in the ’374 bimetallic device, 
pressing doWn on the reset button pushes doWn the housing 
so that the contacts on the bimetallic member and the feed 
terminal subassembly re-engage, and the receptacle returns 
to its normal operating state. 

[0038] FIG. 4D shoWs neutral terminal subassembly 19 
having a left triple Wipe basket With prongs 19A, 19B, 19C 
and a right triple Wipe basket With prongs 19D, 19E, 19F. 
The triple Wipe baskets are con?gured for a 15 amp, 120 volt 
plug, but in other embodiments also accommodate a 15 amp, 
240 volt plug; a 20 amp, 120 volt plug; or a 20 amp, 240 volt 
plug. 

[0039] In the United States, a 240 volt plug has tWo hot 
legs each having 120 volts. In Europe, a 240 volt plug has 
one neutral leg and one hot leg having 240 volts. Accord 
ingly, for a United States 240 volt plug, a single bimetal 
thermal interrupt must be con?gured to open the contacts 
corresponding to both of the hot legs, or a bimetal thermal 
interrupt must be associated With each of the hot legs. 

[0040] FIG. 4E shoWs plastic base 120 having overload 
button compartment 21 and ground terminal holes 22A, 
22B. Neutral terminal subassembly 19, shoWn in FIG. 4D, 
?ts into the left side of plastic base 20, While feed terminal 
subassembly 9, shoWn in FIG. 4F, ?ts into the right side of 
plastic base 20. 

[0041] FIG. 4F shoWs feed terminal subassembly 9 hav 
ing a left triple Wipe basket With prongs 9A, 9B, 9C and a 
right triple Wipe basket With prongs 9D, 9E, 9F. Feed 
terminal subassembly 9 also has screW 9G inserted therein. 
As shoWn in FIG. 8, silver contact 5 is spot Welded on feed 
terminal subassembly 9. 

[0042] FIG. 4G shoWs grounding strap subassembly 30 
having mounting tabs 31A, 31B and ground prongs 32A, 
32B. After the screWs in mounting tabs 31A, 31B are 
tightened, grounding Wire 33 serves to electrically connect 
grounding strap subassembly 30 to a metal boX (not shoWn) 
placed in the Wall. 
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[0043] FIG. 4H shoWs bridge 119 having leg 122 With a 
hole, and leg 123 including a bend. 

[0044] FIG. 4I shoWs insulator 121. 

[0045] The operation of bridge 119 and insulator 121 is 
described beloW With respect to FIGS. 6A and 6B. 

[0046] The neutral, live and ground blades of a three 
prong plug are inserted through slots 16A, 17A, 18A of FIG. 
4A. The neutral blade then rests in right triple Wipe basket 
having prongs 19D, 19E, 19F of FIG. 4D, While the live 
blade then rests in right triple Wipe basket having prongs 9D, 
9E, 9F of FIG. 4F. The ground blade passes through ground 
terminal hole 22A of base 120 of FIG. 4E and thence to 
ground prongs 32A of ground strap 30 of FIG. 4G. 

[0047] FIG. 5A is a top-doWn vieW of the electrical 
receptacle With its outer package removed. At the left, 
neutral subassembly 19 includes screWs 19G, 19K, clamping 
plates 19H, 19N, and holes for neutral Wire 191, 19], 19L, 
19M. A similar con?guration eXists at the right for feed 
subassembly 9. Part of feed subassembly 9 is occluded by 
the bimetal subassembly and overload button, Which are 
better vieWed in FIG. 5B. 

[0048] FIG. 5B is a depth vieW across reference line AA 
in FIG. 5A. Overload button 101 has spring 11 at its interior 
base. Housing 110 encloses overload button 101, and base 
113 of housing 110 is adjacent to the back side of bimetallic 
member 102, Which has silver contact 3 fastened to the top 
of its front side. Base 104 of the bimetallic assembly is 
fastened to line terminal 106. Silver contact 5 opposes silver 
contact 3; silver contact 5 is Welded to feed terminal 9. 
ScreW 7 is inserted through a hole in line terminal 106 and 
fastened With clamping plate 8. Neutral terminal subassem 
bly 19 is adjacent to leg 122 of bridge 119. Leg 123 of bridge 
119 is adjacent to insulator 121. Insulator 121 serves to 
electrically insulate leg 123 from base 104 of the bimetallic 
assembly. 

[0049] FIG. 6A is a three-dimensional vieW of the thermal 
interrupt in its normally closed state. Arm 112 of housing 
110 is seen to be beloW contacts 3 and 5 that are in contact 
With each other. At a normal operating temperature, bime 
tallic member 102 bends inWards, resisting the tendency of 
arm 112 to move upWards. As the ambient temperature 
increases, bimetallic member 102 bends so as to move 
contact 3 aWay from contact 5, alloWing spring 11 to push 
overload button 101 upWards. Overload button 101 causes 
housing 110 to move upWards, Which moves base 113 
upWards, and arm 112 is moved upWards betWeen silver 
contacts 3, 5, thus interrupting poWer ?oW. 

[0050] FIG. 6B is a three-dimensional vieW of the thermal 
interrupt in its tripped state. Overload button 101 and 
housing 110 are elevated such that arm 112 abuts against 
contact 5. The body of arm 112 prevents contact 3 from 
touching contact 5 even if bimetallic dish 2 tries to change 
shape on its oWn, such as after the temperature cools. There 
is no Way to return from the con?guration of FIG. 6B to that 
of FIG. 6A. Depressing overload button 101 pushes spring 
11 doWn, but does not affect the position of housing 110. 
After overload button 101 is released, spring 11 returns 
overload button 101 back to its tripped state. The normal 
operating state can not be entered. Accordingly, an electri 
cian must replace the receptacle. 
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[0051] The present invention has various advantages. 
There is only one bimetallic device per duplex receptacle, 
reducing the cost of thermal overload protection. The over 
load button is positioned so that it is easy to see When the 
device has tripped. The device cannot reset under any 
circumstances. 

[0052] The present invention has been described With 
respect to a duplex receptacle. In another embodiment, the 
present invention is applied in a Wall adapter outlet. Spe 
ci?cally, a portable unit having duplex outlets With thermal 
interrupt protection is plugged into a Wall receptacle having 
duplex outlets lacking thermal interrupt protection. 

[0053] In yet another embodiment, the present invention is 
applied in a poWer strip comprising a plurality of recep 
tacles, the poWer strip being plugged into a standard outlet. 
The poWer strip has one bimetallic subassembly for all of its 
receptacles. If the poWer strip is long, a sensor and relay are 
provided so that the bimetallic subassembly can react to 
operating temperatures throughout the poWer strip. 

[0054] Most households include ground fault interrupt 
(GFI) electrical receptacles in areas that are moist, such as 
bathrooms. A ground fault is an unintended leakage of 
current to ground, possibly through a person. The regular 
grounding system protects the equipment that is attached (or 
plugged in) to the circuit against a ground fault in it. GFI 
devices are designed to protect people, not equipment. 

[0055] A GFI receptacle shuts doWn the protected electric 
circuit—opens it—When it senses an unexpected loss of 
poWer, to ground. GFI protection devices constantly monitor 
and compare the amount of poWer ?oWing from the panel on 
the hot or phase Wire and the amount returning on the neutral 
Wire. Any time the current on the hot leg and the neutral leg 
are unequal, the protection device Will trip and open the 
circuit. GFI devices Work by passing both the hot Wire and 
the neutral Wire through a sensor such as a differential 
transformer and connecting the sensor to a solenoid or relay 
that opens sWitch contacts built into the poWer conductors 
inside the device—in front of the transformer. When it is 
Working properly, a GFI device Will open its protected 
circuit When the difference betWeen the current coming in 
and the current going out reaches 0.005 ampere. 

[0056] A GFI receptacle typically has a reset button. Due 
to its elaborate circuitry, a GFI receptacle is substantially 
more expensive than a regular receptacle. 

[0057] The present temperature sensing features could be 
added to a GFI receptacle. 

[0058] Although an illustrative embodiment of the present 
invention, and various modi?cations thereof, have been 
described in detail herein With reference to the accompany 
ing draWings, it is to be understood that the invention is not 
limited to this precise embodiment and the described modi 
?cations, and that various changes and further modi?cations 
may be effected therein by one skilled in the art Without 
departing from the scope or spirit of the invention as de?ned 
in the appended claims. 
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What is claimed is: 
1. An electrical receptacle, comprising: 

a live terminal having a ?rst contact, 

a poWer interruption device With a bimetallic portion 
having a second contact that electrically contacts the 
?rst contact in a normal operating state, and 

a resettable arm for preventing the ?rst contact from 
touching the second contact When the poWer interrup 
tion device is in a tripped state, 

Wherein, after the poWer interruption device is in its 
tripped state, it is unable to return to its normal oper 
ating state. 

2. The electrical receptacle of claim 1, Wherein the 
bimetallic portion is dish-shaped. 

3. The electrical receptacle of claim 1, Wherein the 
resettable arm is attached to an overload button that indi 
cates When the receptacle reaches a temperature threshold. 

4. The electrical receptacle of claim 3, further comprising 
a faceplate, and Wherein the overload button extends out 
Ward from the faceplate While in the tripped state. 

5. The electrical receptacle of claim 3, Wherein the 
overload button visually indicates When the electrical recep 
tacle is in a tripped state. 

6. The electrical receptacle of claim 1, further comprising 
a spring that pushes the resettable arm betWeen the ?rst 
contact and the second contact When the electrical receptacle 
enters the tripped state. 

7. A plurality of electrical receptacles, comprising: 

a live terminals having a ?rst contact, 

a poWer interruption device With a bimetallic portion 
having a second contact that electrically contacts the 
?rst contact in a normal operating state, and 

a resettable arm for preventing the ?rst contact from 
touching the second contact When the poWer interrup 
tion device is in a tripped state, 

Wherein, after the poWer interruption device is in its 
tripped state, it is unable to return to its normal oper 
ating state. 

8. The electrical receptacles of claim 7, Wherein the 
bimetallic portion is dish-shaped. 

9. The electrical receptacles of claim 7, Wherein the 
resettable arm is attached to an overload button that indi 
cates When the receptacle reaches a temperature threshold. 

10. The electrical receptacles of claim 9, further compris 
ing a faceplate, and Wherein the overload button extends 
outWard from the faceplate While in the tripped state. 

11. The electrical receptacle of claim 9, Wherein the 
overload button visually indicates When the electrical recep 
tacle is in a tripped state. 

12. The electrical receptacle of claim 7, further compris 
ing a spring that pushes the resettable arm betWeen the ?rst 
contact and the second contact When the electrical receptacle 
enters the tripped state. 

* * * * * 


